reported abroad between 2000 and 2004, 73% occurring in European regions and 10% in the Americas. Of these deaths, 1.5% were linked to infectious diseases, 20.4% to trauma, and 75.5% were caused by non-infectious factors. 15 Despite numerous reports of travel-related deaths, establishing the events leading to them has proven to be difficult. Pretravel medical advice often focuses on infectious diseases, leaving a lack of details on other fatal incidents, although exceptions do exist. 17, 18 In the Republic of Ireland, publicly available details from death reports on the mortality of Irish people abroad are limited. The number, cause, and location (country) of the deaths of traveling Irish civilians have not been previously analyzed. The current study used a national data collection system to report on Irish deaths occurring abroad. To the best of the authors' knowledge, this study is the first ever to use data from the Irish Department of Foreign Affairs and Trades (DoFA) and to analyze the death reports of Irish civilian overseas travelers.
Methods

Study Design and Data Source
In this study, a descriptive, retrospective analysis of aggregated data was performed. Information on the deaths of Irish nationals occurring abroad was obtained from the Consular Division of the DoFA. All records available in the DoFA office relating to the deaths of Irish civilians of all ages occurring abroad between the period of January 2016 and April 2018 were reviewed.
Data Analysis
Demographic details of the deceased and data related to age, gender, region and country where death occurred, time of death, and cause of death were extracted. For the purpose of this study and due to limitations of the data source, the specific terminology used to indicate cause of death was similar across entries, resulting in consistent classification by cause of death. The countries where death occurred were clustered by region according to the six regions of the WHO. 19 Data was analyzed using Microsoft Excel, version 2017. Qualitative data was presented using frequency and percentiles, while quantitative data was presented using mean and standard deviation. The F-test was also used to analyze the significance of deaths in terms of age and time of death. P values were reported for comparisons of specific interest; a P value <0.05 was considered as statistically significant.
Data Limitations
Significant difficulty was encountered in estimating the number of Irish deaths abroad and their attributive causes. According to the DoFA, there is no particular obligation for relatives of the deceased to inform the Irish consulates of a loved one's death. Furthermore, not only was the data centrally collated, but also dependence on close family members of the deceased to report the deaths was quite limiting, as they may not have been in a position to give the correct cause of death. In the case of repatriation and burials in Ireland, the Registrar of Birth, Deaths, and Marriages for the district must be notified before the burial takes place once the body arrives in the country. However, for this study, it was not possible to collect data from those officials on specific causes of death or on where the deaths occurred.
The mentioned challenges made it difficult to determine the representativeness of the sample used in estimating the actual number of Irish citizens dying abroad. Information on traveler type, time spent abroad, risk factors, and data on pre-existing medical conditions was not available. Bias was also observed in recording causes of death between different countries due to varying national factors and policies. Finally, the data on cause of death did not differentiate between Irish citizens living abroad (such as expatriates) and those traveling abroad (such as tourists). This may have led to biased comparisons in reference to Irish populations. For example, an extended stay abroad may have had an impact on the causes of death, such as diseases or accidents, as well as age-specific factors.
Results
A total of 654 deaths were reported to the Consular Division of the DoFA between January 2016 and April 2018. Of these, 72% (n = 469) of the deceased were males and 23% (n = 149) were females; in 6% (n = 36) of cases, the sex was not documented. The mean age at death was 58 ± 5 years old (range from 1 to 110, with median 62 years old).
Causes of Death
Cause of death was recorded in 98% (n = 641) of death reports received by the Consular Division. However, in nearly half of those reports, accurately ascertaining the cause of death was difficult, because they were classified as unidentified cause of death ( Figure 1 ). Of the other half, only 3% (n = 19) of deaths were reported as being due to natural causes (advanced agerelated deaths). Traumatic deaths accounted for 24% (n = 151) and were described as the results of accidental death, road accident, suicide, and homicide. The remainder of causes of death consisted of those who died as a consequence of short-term 19% (n = 122) or long-term illnesses 6% (n = 40) ( Table 1) .
Geographic Distribution of Fatalities
In all regions, the total number of deaths reported based on destination was 97% (n = 636) (Figure 2 ). The majority of deaths occurred in Europe, with European destinations accounting for 63% (n = 404) of deaths followed by Asia (16%; n = 102), then the Americas (12%; n = 75), Oceania (6%; n = 38), and Africa (3%; n = 17). The five countries where most of the deaths over the three-year study period occurred were Spain (28%; n = 175), Great Britain (14%; n = 88), Thailand (7%; n = 44), USA (7%; n = 43), and Australia (6%; n = 34). The African country where deaths most frequently occurred was South Africa (1%; n = 4), while in the Middle East region, most deaths occurred in the United Arab Emirates (2%; n = 10).
Age Distribution, Regional and Seasonal Variations A large variance was observed with regard to age, gender, region and time of death. The mean number of deaths per region over the three-year period showed that Southern Europe, encompassing countries such as Spain, Portugal, France, Greece, Malta, Italy (Turkey was also considered as part of the southern region for the purposes of this research), had the highest mean age of death for both males and females at 61.81 years. The leading causes of death in the region included unknown reason, illnesses, and accidents, respectively. Importantly, the same region had the largest number of reported deaths over the three-year study period comprising 37%-39% of the total number of reported deaths. The lowest mean age at time of death over the study period was seen in the Indian Ocean region (which included Maldives, India, and Sri Lanka) at 13.83 years. The number of reported deaths from this region averaged 1% from 2016 to 2017, increasing to 6% in 2018. Notably, over the threeyear study period, the number of deaths reported from Africa 162 (25) 58 (9) 81-100 43 (7) 13 (2) 101-120
was stable at just 1%. The percentage of females dying abroad was considerably lower than that of males with a statistically significant difference (P≤0.05). The majority of deaths occurred for people between the ages of 60 and 74 years. The fewest deaths occurred in the age groups 0-20 and 101-120 years ( Table 2) . Younger persons died more in places such as the Middle East, China, and Thailand. Older individuals died more frequently in Europe compared to other places. The F-test two-sample for variances, another statistical tool, was used to analyze the variation of deaths in terms of seasons. Using the data for the three-year study period, a value of P = 0.03 showed that there is a variation in the number of deaths occurring in summer and those occurring in winter. A strong correlation exists between the season and number of deaths reported; more deaths are reported in summer than in winter across all continents.
Discussion
In 2017, the DoFA provided support to over 2500 Irish citizens in distress abroad. 18 This involved assisting in situations involving missing persons, health welfare concerns, and arrest cases. 20 The current study was carried out to estimate the number and to understand the typical profile of Irish deaths abroad. For the 28-month study period between 2016 and 2018, 645 deaths reported, which is more than the 572 deaths reported in a similar Scottish study published in 2011 for the 4-year period 2000 to 2004. 16 Regrettably, there were over 300 bereavements of Irish citizens overseas in 2017, the highest number of deaths the DoFA had ever dealt with in a single year. 20 This observed increase in average number of deaths among travelers per year may reflect either increased numbers of deaths abroad as observed elsewhere, [21] [22] [23] [24] and/or an increase in the number of overseas visits observed among the Irish population. The Irish Central Statistics Office (CSO) estimated 7.9 million visits abroad were made by Irish residents in 2017. This may still suggest a low death rate considering the number of deaths per 100 000 visits. 25 As in earlier studies, 6, 12, 15, 26 death reports were more commonly of males than of females (male/female ratio = 3:1). This detail should not be understood as indicating that males are at greater risk of dying while traveling, as the distribution of males and females traveling in these cohorts was not known.
In this study, a significant number of deaths (24%) were caused by trauma, of which the majority were the results of accidents. Accidental deaths among travelers have also increased among citizens of other countries. It is argued that pre-travel advice tends to focus mainly on infectious disease risks rather than risks that result in injuries. 6, 5, 24, 27 It is, therefore, suggested that personal preparedness and planning is crucial in increasing safety and decreasing accident risks, as most overseas travelers are not familiar with local conditions and behaviors in foreign states that may lead to unfortunate types of accidents. 28, 29 Southern Europe as a travel destination had the highest number of deaths caused by accident compared with the rest of the world. Notably, Irish people who died in Europe were considerably older than those dying in other regions. For instance, the mean age at death in southern Europe was 61.81 years for the three-year study period; the mean age was 27 years for those dying in the Far East, including places like South Korea and Japan. This was also observed in a similar Scottish study. 16 The factors related to the highest number of deaths occurring in this region may include the larger number of Irish travelers going to Southern Europe, the older age of travelers to this region, the presence of preexisting conditions, and/or environmental factors such as a hot climate. It would be interesting to study at which stage of the journey to Southern Europe deaths of Irish travelers occur.
Historically, the focus of pre-travel advice has been more toward measures for preventing infectious diseases rather than non-infectious events. 30, 31 However, the figures calculated in this analysis demonstrate the sizeable risk posed by nonnatural injury-related deaths and in more developed regions of the world. Therefore, in pre-travel medical consultations, it would be prudent to conduct a comprehensive, detailed risk assessment which incorporates geographical itinerary and individual's medical history while factoring in the traveler's risk-taking behaviors. With the provision of such evaluations and equal compliance by the travelers, the number of deaths of Irish civilians abroad would be reduced.
The current study was limited by a lack of access to death certificates and autopsy reports. Non-standardized reporting and examination of death in foreign countries have been identified in previous studies as potential sources of bias in What Is Already Known? Pre-travel consultations tend to focus on the prevention of travel-related infectious diseases in tropical and sub-tropical destinations. There are limited country-level data available about the causes of mortality in international travelers.
What This Study Adds?
Majority of deaths in Irish citizens abroad occurred in older male travelers and were attributed almost equally to illness and trauma. This study points to the limitations of data held by national agencies and recommends the establishment of a comprehensive database of civilian travelrelated fatalities.
Research Highlights reported causes of death abroad. 15, 32, 33 Nonetheless, this study has yielded useful insights into the number and characteristics of Irish deaths abroad. This study will also help in the development of more specialized travel healthcare services and education in the state. Further studies with larger sample sizes should be conducted at various times in an effort to further characterize the typical profile of Irish deaths abroad.
Conclusion
At least 25% of Irish deaths occurring abroad can be considered preventable. While travel consultations in Ireland often focus on those traveling to high-risk destinations for infectious diseases, the largest proportion of travelers are to Europe. Here, it was observed that the largest numbers of deaths among Irish travelers occurred in Europe and, to a lesser degree, Asia. More tailored pre-travel medical advice could have prevented further deaths. In the collection of data, consular services miss the opportunity to acquire valuable information for both travelers and healthcare professionals. It is recommended that a comprehensive traveler's database of greater use than that currently available be developed.
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